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IN THE CLAIMg 



Please amend the claims as follows. 




l^^^Currently Amended) A catalyst system comprising an activator and one or more 
l^eroatom substitukl phenoxide Group 3 to 10 transition or lonthanido metal 
compounds wherein tV metal is boimd to the oxygen of the phenoxide group and 
provndcd that ^ compounds: 
repreaenteri bv the fnllnwiftg fominlflA 
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prayidedthftt; 

R' R' y ftn4 may ho independently hydrogen, a hetefoatom containing group or a Ci 
iOi^iflo arftUP. mav be hydrogen, at it r , to Cj jj^^^oup, provided that at leaat one of R' 
R'^Qf is ff^erouD containing a hgterofltom , y ^i d hetero atom selected from the group 
wnsirting of W^oa aluminum, silicon, nitrogen, phoaohoms. arsenic tin, lead, antimony. 
; Wign i Mm, tellurh^m. any of R' to R^ mav or m av not be bound to the metal U. 
O is oxygen 

M a Selected from\he erouo consisti ng of zirconium, hafnium, chromium, 
mplYbdgnum, ft GrouP^ , a Group 5 and a Group 7-10 transition metal or a lanthanide 
metgl. 

n is the valen ce state of 1 

Q is an mo m liaand or a b\^nd to an R group containing a heteroatnm which mav be any 
0fR'toR^and 
further pmv<^j^jtfin|- 

a) if more than one heteJoatom substituted phenoxide is present it is not bridged 
to the Mother heteroalom substituted phenoxide, 

b) if the metal is a Group 4YjetaI then the carbon ortho to the caibon bound to 
the oxygen of the phenoxide is not bound to an aldehyde or an ester, 

c) the carbon ortho to the caibbn bound to the oxygen of the phenoxide is not 
bound to the C' caibon in a group repressed by the formula: 

1-= N R6 



wherein R* and R' are independently hydrogen, halogen, a hydrocaibon group, a 
heterocyclic compound residue, an oxygen containing group, a nitrogen containing 
group, a boron containing group, a sulfur containing group, a phosphorus containing 
group, a silicon containing group, a germanium cJMttaining group, or a tin containing 
group, and and R^ may be bonded to each other to form a ring, ^ 

d) if the metal is a Group 4 metal than the orthtf\and metal carbons do not fbrm a 
pyridine ring, and 
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e) the carbon oitholb the carbon bound to the oxygen of the phenoxide is not 
bound to a sulfur atom dij^tly bound to a nitrogen atom.r 

2. (Originan^e catalyst system of claim 1 wherein the activator is selected from 
the group consiping of an aluminum allcyi, an alumoxane, a modified alumoxane. a 
borane, a borate, a non-coordinating anion or combinations thereof. 




yst system of claim 1 wherein the transition metal is a Group 



3. (Originar 
4 metal. 



4. (Original) The catalyst system of claim 1 wherein the transition metal is 
zirconium. " 

5. (Currently Amended) The cataWst system of claim 1 wherein the heteroatom 
substituted phenoxide transition metal/compound is selected from the group consisting 

of: ^ 

bio(jy bonzylidene 2 hydroxy 3,S.d< f butylbonzylomine) BirconiumgNQ dib e nayl biaQfc 

bgnzvl i den^^4ininomethvl-4.6Xt.hntvlphy nox}de^zirr.nni..^ 

bw(Arbon2ylidone 2 hydiu j iy 3(5,di t butylbcnaylainhi o ) airoonium(IV) diohloridc 
b i s(N-b6Pzylidenc.^aminom4vl-4.6-di.t.h..tvlph enoxide^arcnn».maV^dichl^ 
bis(2-(2H.benzotriazol-2-y)/-4,6-di./-amylphenoxide)zirconiumav) dibenzyl; 
hioiN bonayUdone 2 hyd i6A y 3,5,di t butylbongylamino) titanium(rvO dibcnzyl; 

bis(2-(2H-ben20triazol^-yl)-4,6-di-/.amylphenoxide)zirconium(IV) dibenzyl; 
bis(2-(2H-benzotriazor.2-yl)-4.6-di-/-amylphenoxide)2irconiumav)dichloride; 

bis(2-(2H-ben26triMfol.2-yl)-4,6-di-/-amylphenoxidc)2ircomum(IV) 
di(bis(dimethylan^ae)); 

bi8(2-(2H.benzotriazol-2.yl)^,6.di-(r,r-dimethylben2yl)phenoxide)zirconium(IV) 
dibenzyl; 

(2H bonrotriaaol 2 yl) . 1.6 di / amylpli e no)ddo)titnnlum(IV) dibenzy'l; 
h ii (? (aiIb(L ur rinFol 2 yl) 1.6 Ji (1M> dimotl i jlb«-n7irl)phcno)udo)tltttniuui(I\r) 
d ib e ngyl; 
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his{2 (2H .h pnzotri[iia o l 2 yl) -4 ,& 
diohloridc; 



di (I'.l' dim e thylbenzyl)phonoidde)titttnium(IV) 



bis(2-(2H.ben2otriazol-2.ylM.6|li-(l\r-dimethylben2yl)phenoxide)hafmum^^ 
dibenzyl; and 

phenyl 3.5-di (I'.r dim c iliy t )onzyl)oalioylimmo)airoomu i na\n tribonwl ^-phenyl. 
2 ^-bisf2-phgnyl-2-pr0PYl)-ft-imilomethvlphenny ide^2irCQnmmnV^frihftnTyl 



6. (Currently Amended) Th( i catalyst system of claim 5 further comprising oo 
eeopFHinL^^ one or more of an aluminum alkyl. an 
aluraoxane, a modified alumox4e. a boranc, a borate or a non-coordinating anion. 



I 7. (Original) The catalyst s; rstem of claim 1 wherein either the transition metal 
L/C^^ compound or the activator or bo h are placed on a support. 

8. (Original) The catalyst sfrstem of claim! further comprising a Ziegler-Natta 
catalyst. 



9. (Original) The catalyst 
cyclopemadienyl Group 4, 5 
activator. 



system of claim 1 fUrther comprising a mono-or bis- 
d 6 transition metal compound and an optional second 



10. (Original) The catalyst lystem of claim 1 fimher comprising a second activator. 

11. (Currently Amended) the catalyst system of claim 1 wherein the activator is one 
or more of m alumoxaneJ t ri n Q. 2', 2" i i onflfluorobipli o u > l) fluorooluminat e 
tri?f2.^' , r'-nonaflnPrnMphffnv1)n l umi>lum , triphenyl boron, triethyl boron, tri-n-butyl 
ammonium tetraethylboratJ. triaryl borane, tri (n-butyl) ammonium tetrakis 
(pentafluorophenyl) boron. trisperfluorophenyl boron, or diethylaluminum chloride. 



12. (Currently Amended^ 
activator and one or more 
represented by the following 
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A catalyst system comprising the reaction product of 
h^eroatom substituted phenoxid transition metal compounds 
formulae: 
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R2 



O Mn — Q^^ 



or 



R1 



R2 



R4 



R5 ^9 «^ 



R2 R3 



wherein: 

te R' and mi^ ig independently hydrogen, a heteroatom containing group or 
a Ci to Cioo group. la Ayrimf^^n, ^ r, |» r^j^^;;-^ provided that at least one of 

1) 4 5 \ 

te R is a group containing a heteroatom, said hetero atom selected from thi> y mnp 
COn^iBting of hgrpD, ftltfmmW silicon, nitrogen, p hn^plinn. s. arsenic, tin, lead, antimony. 
. sglgn i um . tcllMritim , any of R' to may or may is or is not be bound to the metal M. 
0 is oxygen, \ 

M is a $^|cctgd frpni The group donsistinp of zirconium, hafnium, chromium , 

mal Ybdfflmn. a Group 3. a Grouji S anri a r^,|p i.u. transition metal or a lanthanide 
metal, ^ 

n is the valence state of M, 

Q is an anionic ligand or a bond to ^^aoyjjf 8r&=6up EiMR!containing a heteroatom 
which may be any of R* 4frjt:^, and 
fiirther provided that: 

a) if M is a Group 4 metal then R* is\not an aldehyde or an ester group • 

1998U020.D1.US.1 11.06.24.03 ^ . 
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b) the K\nd groups do not form part of a pyridine ling in the first formula if M is 
a Group 4 metffil; 

c) the R'* aim R* groups do not form pyridine in at least one ring of the second 
formula if M is a Woup 4 metal; and 

d) neither R^ nW R* may be a group represented by the formula: 

>y C = N R6 

\ R7 
wherein R* and R^ are independently hydrogen, halogen, a hydrocarbon group, a 
heterocyclic compound reWue, an oxygen containing group, a nitrogen containing 
group, a boron containing *oup, an sulflir containing group, a phosphorus containing 
group, a silicon contmning gkoup, a germanium containing group, or a tin containing 
group, and R^ and R^ may be bonded to each other to form a ring. 

13. (Original) The catalyst system of claim 12 wherein the activator is an aluminum 
alkyl, an alumoxane, a modified abmoxane, a borane, a borate, a non-coordinating anion 
or a mixture thereof \ 

14. (Original) The catalyst systeiA of claim 12 wherein Q is a bond to any of R^ to R^ 
and the R group that Q is bound to is aWeroatom containing group. 

15. (Original) The catalyst system oftlaim 12 wherein the heteroatom containing 
group is a triazole or an oxyzole. \ 

16. (Original) The catalyst system of claSm 12 wherein the heteroatom in the 
heteroatom containing group is nitrogen and/or oxygen. 

17. (Original) The catalyst system of claim M wherein the R' group is a C4 to C20 
alkyl group. \ 

18. (Original) The catalyst system of claim 12 >iherein R^ is a tertiary alkyl group. 
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19. (Original) The catalyst system of claim 12 wherein R' is bound to the metal. 



20. (Original) Thk catalyst system of claim 12 wherein the group is a butyl, 
isobutyl. tertiary butyI,Yentyl, hexyl, heptyl, isohexyl, octyl, isooctyl, decyl, nonyl. or 
dodecyl group. 



21 . (Currently Amended The catalyst system of claim 12 wherein two or more R'to 
l^R groups have formed a fiye or six membered ring. 

22. (Currently Amended) The catalyst system of claim 12 wherein two or more R'to 
groups have formed a multi\ring system. 

^ "P (Original) The catalyst sys^pm of claim 12 wherein M is zirconium, titamum or 
hafiiium. 

24. (Original) The catalyst system ofclaim 12 wherein n is 4. 

25. (Original) The catalyst systemW claim 1 2 wherein n is 3 . 

26. (Original) The catalyst system declaim 12 wherein Q is a halogen or an alkyi 
group. 

27. (Original) The catalyst system of tiaim 12 wherein Q is an amide, caiboxylate, 
carbamate, thiolate, hydride or alkoxide iup. 

28. (Original) The catalyst system of claira 12 further comprising a support. 

29. (Original) The catalyst system of claifh 12 wherein either the transition metal 
compound or the activator or the reaction product thereof are placed on a support seleaed 

j : ' from the group consisting of talc; silica, magneWum chloride, alumina, silicapaluminat . 

polyethylene, polypropylene, polystyrene; . or aVnixture thereof 
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30. (Currently Amended) The catalyst systim of claim 1 2 wherein prior to being 
combined with the transition metal compountW and/or the activator and/or the reaction 
product thereof Ihe a support is partially or completely dehydrated. 

3 1 (Currently Amended) The catalyst system of claim 12 wherein the transition 
metal compound and the activator are compined in molar ratios of about 1000: 1 to about 
0.5:1. 

32. (Currently Amended) The oatalyit system of claim 12 wherein the transition 
metal compound and the activator are qfambined in molar ratios of about 300: 1 to about 
1:1. 

33. (Currently Amended) The cJalyst system of claim 12 wherein the activator is a 
borane and the transition metal coi^ound and the borane are combined in molar ratios of 
about 1:1 to about 10:1 

34. (Currently Amended) Thfe catalyst system of claim 1 2 wherein the activator is an 
alkyl aluminum compound an<ythe transition metal compound and the alkyl aluminum 
compound are combined in m6lar ratios of about 0.5:1 to about 10:1 

35. (Currently Amended^ The catalyst system of claim 12 wherein two or more R'to 
S! R groups do not form a five membered ring. 



36. (Original) The cataSyst system of claim 1 3 wherein M is zirconium. 
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